Stat-Q User Manual

1. Overview

STAT-Q was first designed to calculate statistical comparison between simulated and observed hourly

discharge time series. It can be used to conduct statistical analysis between any two time series of the

same type as long as the time series have the same time step. The allowable time steps are 1, 2, 3, 4,
6, 8, 12, and 24 hours.

STAT-Q delivered as part of OHD-CORE-CHPS uses an approach similar to existing legacy models in OHD-
CORE-CHPS where data provided by FEWS (inputs.xml, runinfo.xml, and params.xml) is formatted into
text files for executing the existing standalone STAT-Q program. One difference is the output is not an
outputs.xml time series file, but instead an output text file that is formatted for display through a web
browser.

STAT-Q outputs:
e asummary of multi-year statistics,
e yearly statistics, and
e monthly statistics
e atable of 25 largest differences between the two data series.

And, it calculates statistics for a given number of evenly divided flows.

2. Utility Parameters

STAT-Q uses an XML representation of parameters where each parameter is captured within a separate
XML tag. Each tag represents a pre-defined mapping of the original STAT-Q control file to a FEWS xml
parameter element. Each parameter tag is internally transformed by the STAT-Q CHPS module into the
required control file required by STAT-Q legacy utility.

Note: The parameter tag OPERATION_CONTENT is optional and if defined in the parameters file this
parameter is expected to contain the contents of a legacy STAT-Q control file and it will be used as is.

All parameter tag and their arguments are converted into a single control file. The parameter and its
value is translated to start with the symbol @ followed by a specific letter (except for file name and

directory entry).

The following is an example of STAT-Q control file:
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H statq_sample.ctl -."fsfpdaf'users;’camachnﬂdexrl.l’whole_tree.fOHD-CORE-CHPS}tmnkfctherPrograms...l = &]

File Edit Search Preferences Shell Macro  Windows

Help

#This 1s the control file for stat g program
#0o not comment immediately after = command, 1f it takes mmerical arquments
#Type 'R' & begin by entering the file names on the folleowing line

(E]
£ 1933 L 1934
1233

# the above line defines analysis period as start-month, start-year
# end-month, and end-year. Use negative walues to use defanlt period
# the fifth line defines the basin area in kn*Z, vse a negative walue
# if rainfall data were to he analyzed

# time step for analysis
BT 1

#dizplay lines to std. output
BA 9

# yearly and monthly statistics are defaolt output

#For a number of equal flow intervals
ED 5

#Values for flow greater than given mumber of walues
# first entry is the rumber of wvalues
BE 2 Z250.0 350.0

#Values for flow _intervals 4-5,1-2. 2 iterations.
@F 2 35.0 50.0 100.0 200.0

#Values for ewents. start time end time in hh mm dd yyyy format
gg 10

21 11 13 1994

B 11 17 19594

23 5 5 1995
11 5 11 19395

T 11 7 1996

g 11 10 1996
22 11 & 1996
8 11 10 199g

£|

-l

The table below shows the available parameter tags and their relation to the control file

Name

Type Required
[Yes/No]

START_DATE_MONTH_YEAR

String No @ The

Comment

analysis
period start
year. The
analysis
period can
only be

specified for
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files with a
complete
month or
more of data.

END_DATE_MONTH_YEAR

String

No

@ The
analysis
period end
year

BASIN_AREA_IN_KM2

Double

Yes

@ a basin
area (in km?)
has to be
given if
discharge
time series
are analyzed.

PROCESSING_TIMESTEP_IN_HOURS

Integer

Yes

@ Optionto
process data
files for a
specified time
step other
than what is
specified in
the time
series data
files

NUMBER_OF_LINES_OF_DATA_TO_DISPLAY

Integer

No

@A — Option
for displaying
the first
specified
lines of data.

NUMBER_OF_EQUAL_FLOW_INTERVALS

Integer

No

@D - Option
for producing
statistics in
equal flow
intervals.

CALCULATE_STATS_FOR_CASES_GREATER_THAN

Table

No

@E — Option
for
calculating
statistics for
cases that are
greater than
specified
values.

PAIR_OF_FLOW_INTERVALS_IN_CMS

Table

No

@F — Option
for
calculating
statistics of
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given flow
intervals.

EVENT_START_AND_END_DATES_IN_MMDDYYYYHH

Table

No

@G -- Option
for
calculating
statistics for
events.

THRESHOLD_VALUE

Double

No

@H — Option
to calculate
statistics for
events found
above a given
threshold
value within a
given time
window.

THRESHOLD_WINDOW_LENGTH_HOURS

Integer

No

@H Option

PARTITION_NUMBER_MONTHS_FOR_ACCUMULATIVE_FLOW

Integer

No

@I -
Operation to
compute
accumulated
flow (in
millimeters)
for entire
time period
covered by
data files.

OPERATION_CONTENTS

String

No

Contents of a
legacy STAT-
Q Control File
If present all
other
parameters
values will be
ignored.

Example:
Module Parameter File:
ModuleParFiles\STATQ WLWA?2 UpdateStates.xml
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http://www.nws.noaa.gov/oh/hrl/general/chps/Models/ModuleParFiles/STATQ_WLWA2_UpdateStates.xml

3. Utility Time Series

STAT-Q model has 2 required input time series one observed and one simulated.
INPUT TIMESERIES:

Time Series Type Internal | Time | Missing | Required
Model Step Values | [Yesor No]j
Units Allowed

Simulated any No Yes

Observed any No Yes

4. Utility Output
As mentioned STAT-Q output is not an outputs.xml time series file, but instead an output text file that is
formatted for display through a web browser.

The following are examples of STAT-Q outputs:
e asummary of multi-year statistics,

MULTI-YEAR STATISTICS

-331 320 330 319 3n 392| 113 123) 5§75 190j0878| 0739 0832
Best line fit Qobs = A+B*Qsim: A--> 0.646 (CMS) B--» 0.832

Version: OHD-Core-CHPS-4.4.a Release Date: 16 May 2016
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e Yearly statistics
YEARLY STATISTICS
1975 55.7 50.3 0.845 143 22 80.7 128|0849] 133
1976 322 55.8 151 271 358 ur 318/0.760) 0325
1977 47 63.7 0.967 152 220 109. 166(0.705| -0.927
1978 261 458 139 303 381 730 22110923] 0360
1979 157 359 125 349 404 732 255/0946| 0731
1980 177 369 0952 258 304 60.3 156|0876| 0246
1981 147 Allisd 106 283 3 63.0 1780856 0423
1082 748 315 110 347 373 548 1900905 0777
1983 -5.75 332 114 344 324 498 172|0.889] 0788
1084 137 215 0.782 364 301 310 113|0956] 0837
1985 170 277 0.961 347 406 485 1680954 0.763
1986 210 280 134 480 379 448 215/0921) 0794
1087 -152 321 0993 3.09 262 46.0 142|10827| 0580
1088 109 410 0.899 219 243 881 1.93]0.701) 0426
1989 -148 310 0653 21 180 447 0879/0.859| 0656
10990 -301 316 121 383 268 544 208/0925 0717
1991 0352 274 0993 363 364 378 1.37/0902|  0.796
1992 -224 313 0927 2.96 2.30 405 120|0.845] 0552
1993 -152 291 148 5.08 431 393 2000937 0856
1094 -20.8 305 0.745 244 193 413 1.01)0936] 0833
1995 489 327 081 248 260 578 143/0.757) 0242
1996 -102 294 0.965 329 295 395 1300918 0824
1097 157 395 146 3.70 32 828 306/0.815| 0482
1098 -992 202 104 354 319 63.5 2250800, 0623
1999 846 2712 0.092 3.66 3.96 430 157|0.930f 0.830
2000 -981 256 110 430 388 28 184/0931) 0859
2001 420 327 135 412 429 488 2010870 0589
2002 -742 294 0.847 288 267 409 118|0.887) 0742
2003 -6.83 243 0.440 181 169 305 0716|0919 0823
2004 611 229 0816 357 379 508 21410944 0813
2005 197 379 0.762 201 162 65.3 1.31)0.750] 0484
2006 -252 281 100 356 2.66 436 155/0904) 0713
2007 -152 255 0943 370 314 387 143)0936) 0852
2008 -142 315 235 745 6.39 56.3 419/0902| 0801
e Monthly statistics

Release Date: 16 May 2016




MONTHLY STATISTICS

1 -0.32 357 0.762 213 193 60.2 128(0.758  0.496
2 245 328 101 308 316 488 1500.886)  0.730
3 21 307 168 548 5.60 505 2770817) 0570
4 248 289 183 6.34 6.49 407 258/0878) 0.725
5 -542 258 1 432 409 455 196|0.907) 0.795
] -245 201 1 381 n 728 2770891 0.790
li -3.46 30.0 0.747 249 240 572 142(0.866) 0.734
8 -4.16 402 0913 227 218 864 196)0.749) 0521
9 112 384 0.892 233 207 69.9 163)0.821 0.664
10 -172 365 0.828 221 188 55.0 125/0861] 0633
1 -1 37l 0.955 257 237 520 1.34]0.909] 0488
12 -342 33l 0.840 254 245 483 123|0.866|  0.615
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e Atable of 25 largest differences between the two data series.

25LARGEST FLOW DIFFERENCES

00:00 0512212004 29183 48592 19409 66.5(~)
00:00 03/06/1976 25835 6.61 -19224 -144
00:00 03124/1979 19.928 39.070 19142 96.0¢
00:00 06/12/2008 44291 25474 -18.817 424
00:00 0312311979 22826 40.030 17204 75.3]
00:00 03/07/1976 22045 6.004 -16.040 -T2
00:00 0612211997 35181 51152 15971 453¢
00:00 01/31/1988 19521 4483 -15.038 170
00:00 08/09/1998 22140 7.998 -14143 -63.8
00:00 03/04/1976 20.360 6.297 -14.063 -68.0
00:00 05/11/1990 31638 17.790 -13.848 A37]
00:00 05/12/1990 28.960 15979 -12981 48]
00:00 06/23/1997 33378 20679 -12699 -38.0
00:00 04/04/1982 26.200 13556 -12643 -48.2
00:00 06/24/1097 26.868 14244 -12625 -46.9
00:00 06/15/2008 39.354 26.841 -12513 317
(4 [ D)

5. Configuring STAT-Q in FEWS

Configuring of the STATQ module assumes you have already set up CHPS Calibration. If you have not
yet set up CHPS calibration configurations, do those first before configuring STAT-Q. Information about
how to configure STAT-Q and Calibration can be found in “Installing the STATQ module”.

6. FEWS Adapter Used

STAT-Q model uses the OHDFewsadapter to communicate with FEWS. Information about this
adapter can be found at OHDFewsadapter.

7. Common Issues

Issues | Possible causes

WARNING MESSAGE

StartDate must be the first of the month, not The start date property is set different to the
"XX" moving date to first of next month. first of the month. STAT-Q only works with
monthly set of dates.

StartDate "yyyy-MM-dd HH:mm:ss" must be STAT-Q only works with monthly sets of dates.

the first day of the month, not "XX" moving That is the logic used to move the startDate to
date to first of next month." the beginning of the next month.
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For the parameter
“EVENT_START_AND_END_DATES_IN_MMDD
YYYYHH" the "EVENT_END_DATES" date "XXX-
XX-XX XX XX:XX" will be removed as it is
outside the analysis period. From XXX-XX-XX
XXXXXX + " to: XXX-XX-XX XX:XX:XX

The date XXX-XX-XX XX:XX:XX defined in the
parameter

“EVENT_START_AND_END_DATES IN_MMDDY
YYYHH" is not between the analysis period date
defined in the control file or properties.

ERROR MESSAGE:

The number of time series must be 2. One
observed and one Simulated time series.

The input time series file have more than 2
time series defined or less than 2 time series
defined. STAT-Q must have only 2 time series
one observed time series and one simulated
time series.

It must be 2 timeseries. One observed and one
Simulated time series

One of the two time series in the input file
must be of type simulated and other of type
observed.

The simulated "simulatedParameterld"” and
observed "observedParameterld" time series
must have same units. Please check the
workflow property at
XXXXX_Stats_calibration.xm!"

The unit type defined for the simulated and
observed time series must be the same.

Discharge data must have units of CMS

If discharge data is present. The time series
must have units of CMS

Rainfall data must have units in MM

If rainfall data is present. The time series must
have units of MM

The parameter
"PROCESSING_TIMESTEP_IN_HOURS" must be
divisible by the timeseries interval in hours

The parameter
"PROCESSING_TIMESTEP_IN_HOURS" must be
greater or equal to the timeseries interval in
hours

The parameter
PROCESSING_TIMESTEP_IN_HOURS is smaller
than expected. It must be greater or equal to
the observed or simulated time series interval.

The start date from the control file
"START_DATE_MONTH_YEAR" "mmyyyy" must
be greater or equal to the timeseries start
Date time "MMDDYYYHH" Check parameter
file in ModuleParFiles directory

The START_DATE_MONTH_YEAR parameters is
smaller that expected.

The end date from the control file "
END_DATE_MONTH_YEAR " "XXXX" must be
less or equal to the timeseries End Date time
"YYYYY”

The value of the parameter
END_DATE_MONTH_YEAR is bigger than the
end date of the simulated or observed time
series.

The date Parameter
“START_DATE_MONTH_YEAR " is bigger than
date parameter “END_DATE_MONTH_YEAR”

The analysis period defined in the parameter
file is wrong. Start date must be minor that end
date.

One of the values of the
“PAIR_OF_FLOW_INTERVALS_IN_CMS"
parameter is missing. It must have exactly 2
columns per row"

Only one column was defined for the
parameter
“PAIR_OF_FLOW_INTERVALS_IN_CMS” but two
are required.
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The value “XXXX" of the
"EVENT_START_AND_END_DATES_IN_MMDD
YYYYHH" parameter is wrong. It must have a
valid date using format "MMDDYYYYHH"”

The date format of the parameter
EVENT_START_AND_END_DATES_IN_MMDDYY
YYHH is wrong. It could have an invalid or
missing value.

The Parameter
"PARTITION_NUMBER_MONTHS FOR_ACCUM
ULATIVE_FLOW" must be greater or equal
than 1 and less or equal than 12

The parameter value must be between 1 and
12.
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